ABSTRACT: Necessary and sufficient conditions for the asymptotic stability of positive fractional continuoustime linear systems with many delays are established. It is shown that: 1) the asymptotic stability of the positive fractional system is independent of their delays, 2) the checking of the asymptotic stability of the positive fractional systems with delays can be reduced to checking of the asymptotic stability of positive standard linear systems without delays.
INTRODUCTION
A dynamical system is called positive if its trajectory starting from any nonnegative initial states remains forever in the positive orthant for all nonnegative inputs. An overview of state of the art in positive systems theory is given in monographs [10, 16] . The problems of stability and control of system with delays have been considered in [3, 11, 12, 13, 25] . The stability and the robust stability of positive discretetime linear systems without delays and with delays have been investigated in [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] .
The stability of positive continuous-time linear systems with delays have been addressed in [17] .and the stability of positive fractional systems with one delay in [22] .
In this paper new necessary and sufficient conditions for asymptotic stability of positive fractional continuous-time linear systems with delays will be presented. It will be shown that the asymptotic stability of positive fractional continuous-time linear systems is independent of their delays and checking of asymptotic stability of the system with delays can be reduced to checking of the stability of positive systems without delays.
The paper is organized as follows. In section 2 the fractional continuous-time linear systems and their solutions are recalled. Necessary and sufficient conditions for the positivity of this class of fractional systems with delays are given in section 3. The main result of the paper is presented in section 4, where the necessary and sufficient conditions for the asymptotic stability of the positive fractional linear systems with delays are established. Concluding remarks are given in section 5.
The following notation will be used:  -the set of real numbers, 
FRACTIONAL CONTINUOUS-TIME LINEAR SYSTEMS AND THEIR SOLUTIONS
In this paper the Caputo definition will be used
is the gamma function.
Consider the continuous-time fractional linear system with delays 
The solution to the equation (2.2) with (2.3) can be found by the use of the step method [17] . 
Proof. It is well-known [17] that
The necessity can be shown in similar way as in [17] .□
ASYMPTOTIC STABILITY OF THE POSITIVE FRACTIONAL SYSTEMS
Consider the autonomous fractional positive linear system with delays 
is asymptotically stable. As candidate for a Lyapunov function for the positive system (4.7) we chose the function
which is positive for any nonzero
Using (4.8) and (4.7) we obtain
If (4.5) holds then from (4.9) we have 
for k = 0,1,…,n -1. 
